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• Emoto, Y. und Hirose, H.: Studien über die Thermalflora von Japan, 
flll). Thermale Bakterien und Algen aus thermalen Quellen von Hakone. (1) 

eTdrA [i-iJUk - II ^ A'HM&jK Ui b XX'U 

b -/|if|>fljJ:T7 M* 
|Ij;■/N ie fli ,Ä xßiteftfroUi jfr^o v'>7^ yM^AuWM.^WA^MM 
IH^Pl?tx/^A XMM&. -NMIL 'MsfäMx 
Anx. ma 7 "tm*, xfi 7 i 7 m ->m 

s PM7^->7 , MtK 7 füvM , MAlM , $M 

%3\MX7V # litte ^ imAA^Mük E'filj 

Mt ?fi& •-- >} m V v 7-, •-£ !1 / fteiiL 7 vXY (fl|)o 
^Yjth^ÄrS^ 7 5 7/, f ^rjg^^H^y#tr7>o 

bb-i^ b7-iftne7~lli^7 Tf twu -e 7 V, 

tA7 t # 7nl^^t, vIItK ££7 M , 'el7 T, iteÄ?. j@£i£\ /fc 
Ä 7 A'/Ij, XNtec nE^II. üilA rtelite . /NMf , 3Ä, 

Üf 7 W, teilt, , Jü 7 7 te x+Ht§xjtte 7 ji 

/p b Ac n 7 ,ft) 7 •©—J 7^ y k^y^., W> 7 iHill 7 A'M^~ 7 3 1Y 

^»,te!HÄHVhMtelf^, g#, 

v 7 texte b, i896te Rein 7 
^ÄU4-^X59°C 7^4‘ (füjj^ > te^Ä) - Confervaceae 
jte;i^:7#N:7, X1926^M,OLiscH 2;| -jfil:7'iif^XtrK 7 
teTX 0 v 7MJ: (53 0 C) = Ä$Xtei® 

7 Rein : Vorkommen von Algen in Thermalwasser von hohen Temperaturen. 
Sitzber. niederrhein Ges. Bonn. 1896. 

z> Molisch, H.: Pflanzenbiologie, in Japan auf Grund einiger Beobachtungen. 
1926. ' ; . 
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f n' smmji&t i'Äffl-äEftw im, 

Häkone-thermalen Quellen. 

1. Ylunotö, 2. Toiiosawa, 3. Miyanosita, 4. Dogasima, 5. Sokokura, 6. Kiga, 7. Asi- 
noyu, 8. Owakidani, 9. Sengokubara, 10. Göra, 11. Ubako, 12. Yunohanazawa-, 13. 
Kowakidani, 14. Komagatake, 15. Söun-Jigoku(Solfatara), 16. Iöyama(solfatära). 

(59°C) %yz$fä j 3ry9m& ( 7 ö°c) 7 

Synechococcus 7 1 IS 1- Mastigocladus laminosus k 7 fS 7 7 0 TfO'k:7, 

Aras* (teh tt?, st- /st 

/xTX'Tf, £7^x^-« 

Emoto, Y.: Verbreitung der sehwef eioxydierenden Bakterien in den 
Thermen Japans. Bot; Mag. (Tokyo), 47, 1933, 6. 
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7 1^tM 77?.F2?7S^^t^ ^Lir7ßy Q 7 ^r 

K^-mm 14 ¥ s;j, 6 7 j 2 iw -;/£ m& y XMß ?m 

>7 ■>' 7' ^ o 

%'tt 

i. m * ig m 

, »Oi /mfl, mmJU.y'ß- 

^SlS-fö^ v 7^}^=-^ 7Ä 150 ;%„ > '>^V§ 

waiy M.MX ym^^M^o ®r>mKy^m^m^nmy kf $=y 

l) mmmm mmm^'>. H-zn-^T-soo-eooTföt 

-a >, SrXjE S 3f7'y ?'jf % §$3E s ftti * B 7’fä '7 # ^ & V ^, 

& 7 UPi 7 WM* "y 9 7 tv > yr ,’ ^ 5 ^ 100 ^Rg'7 7 

1 = 11= 3 3t 

^IX^trT^o 

if -=7 ^?f~ JiL:? - Jh'^ ^ÜÄ^-T '7 7 o'^'/m. 43°c, pH=5.40 o T^ÜL^ 7 |r(i 


7 7 £n7 ^'T7 v 0 


(tta i k g * ^rrnrn) 



0.0033 g 


7 - p — ;!✓ 7? ]} 17 -A 

0.0560 

M~MM 7" 7 '> 7 

7 tt —7V'7* h U f7 •& 

0.6456 * 

= 17 a 

ifi i- u ** 

0.0729 

aÄ§! 


0.2547 g 
0.0288 
0.0053 
0.0027 


SM^ > ? ^ 0-2729 ■ Jliit (77) 0.0936 ■>■-.; 

7 fc 1 l4j2?.7JUC r^f-x 7 WV Q ||7 f*^tf^fiTF'7 7-/Jv$g h 7*^ßfföfn- ,. MM#'. 
I'77 7!) , ft J, - Ä'> 7-jg^o M 49-50,5°C,. p.H=6.8 0 




3) Sflftlft fl« 

y ft t ftifeft 

1' Tf^/^ir 

y- y ^ - x# 7 p y 7=- M xM ^ r 
y y yft i' yxint 

* y o * 7 «Hi: / fl 

y ffiy^irfi« -nxi^ 

M.5» äh ^=-^^wmmy 
$s y ft-&'>y Hü s 

W* Q «ffl 51.5°C, pH = 6.6 0 ^ 
IJT Jf ’ii^^'T' M 7 -5? ^ ^iÄM ^ y 
^ (S3l),o 

4) $/-fö»fl« -¥-/Uy$|yRS 
^ -, tfif/t^-TXo 


»«'** 

Vfg i; , ' '# 3 ® 

7 lfl 38-42°C, pH = 7.4 0 äffliy'Sfe V #4^' 
-* (Jg4ffi) 0 


« 7 1ftX '^« 7 t^7®^0.5ff, ÄOJ [ff^7 

#j,u/s^=äii/^^=T;v 0 a&^sui.yM^? 1 . &' 
M%ywy^y?3z 

. . . 

i) -ibmmmm mmmmM^mm?Mrw- vf§ 5 , ft 
yyyy jtf^imH»y#tvy^y 
Wo rti^fpu (M5 

H)o 7« 32 d C, pH = 6.4 0 tMm»- 












-Xr y 'M 1 


y v — 7i" yj i) -»^ ä 

0.0099 g - 


0.0195 

p.v- — m-t 1 i; ^ ä 

0.3223 

tRMj^ a 

0.0257 

SSIS^ HJi)a 

0.1528 

tKM^ ^ -> T > a 

0.0072 


0.0446 

IW. (*•*') 

0.0724 


0.0008 


0.6552 


2) -JbW. 


h 5-6 ^7|r > ^ÜS P 


/J'flE ^ ^ i& 7 ^ > iwr« h wu 0 Mm. 36-37 D C, pH=-6.6 c 


3. t S T & 3 

rimfäeftMmmmM; mt390^ o 

s 7 TO'>, 

^o ^IS-'' vX, Po 

is'TJj'y yim 

tt.s* s MJk3 t . 

-ll:£^7V|Sif^# ; X ä jI^W '■? Po M:üsk 64°C, pH=6.8 0 


4. ä ** ä 9 m 

t/lW 7lMj^'^f---7> -T-® X;U) 0 4iH 
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J - IS! v ^ v. / 

ft-, w$jsW£&y m^' 3 i 'ffy^ 0 7%iü. 

47.4°C, iIÄ®7t-Ä^^o 
7-T'>?o ' ' : ;. 


5. i t S Ä 

t / tfö; g-i T 7r , 4S#/!| ■> T^ 0 S 

*, ;Mmmns&s 



7 p ~;>v;d y 7 a 

0.1512 g 

7 ^ a 

0.0565 g 

7 ta -;l/t > D >> A 

1.4343 

Ä ( * ?') 

0.1530 

7 p — flyft flsT-T? a 

0.0631 -. 


2.0388 

A . 

0.0054 

■ mmmt 

0.0086 

Äz^Üt # ^V 7 7 A ' 

0.1753 


2.0474 


2) 247 #>7 mm -Btrpmm 

ttr'iaÄ-P^^^ 247H7 ÜM^cIS 

>'-»f^-x;i/ 7 '>^,'^.ffl. 63°c, pH = 5.8 ^T>Mi^Ä£3f$fc£7 
;£, — !g||i Oscülßtoria acuminata jf\% $ ^ ^ (5 

H) fcISI (-6H) 

y? 7 ^7 jV Q Thiobacillus tliermitanus, Th, lob atus 
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3 y v 

^o in 

XXS3E^-$^M^ ^ 9 # ^ #r X 7 

V (47°C, pH = 6.8) MMX'W£fö'>. 

3(1^^ (37-45°C, pH = 7.0), __hX — 

■=e(36°C, pH = 6.4) «t^X 

#f BMifblc > 7 ilft1-^7 

VIo f 

3) sy-Fsig^^fflÄ üTb^ri';irütmrt---=- 
?S{fj^ j^o : M:J v , 
öfeiS'XX^f o v.7° V£Xy : M. 5 _h 

;*f ^^7 v^o.ÄSrWjii ? 

®=iti'ii '>■ = X^o ÄPt®^ = 3 7 y^W.^ &M 

54°C, pH = 7.0 o föjItPfj-^r- 0 

Ä53°C, pH=7.0 o jtE2ft-#=-S§ffi 



7 w jgt-M»? 
sm« xx-ri#/i 



gal i 


x > fr^lt fBl-: a Wlfill^üilSf il, 4 

II, 6. (0g 15), 1. * . 
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PF ^ 


JÜB-'>7 -y:fcrlsJ§! ft '> 7 J 

ffi'tJ: s M im ''irimm&'iL 'y , \ 

M?V 0 » 37-63°, pH = 6.8 0 jfch 
ÜI 

^(% 9 ®), ^ 7.^®.=- 

§S;#".fL7 

& rt y r> j* 0.1364 g 

■Jr n — Jly^~ ]- 5 1.6626 

^ i , 0.0016 

s? p — flsj) ?\s=f-iy J-\ 0.1260 

$MWl3> 0.0559 

0.0700 

jyt'-is 0.0446 

s o-ooß^ 

®$ |7;H^Da 0.0213 


r !) (SS H), Älü — 
iyfc- ^ / ^ife'£#ill 


f 9| '$:MW?s TM> S'i 
y -=e$g.£§§ttt* 


(**) 


CK^Ä) / Hfl 3 


0.1970 e 


2.3221 

0.0219 

2.3440 


6- * S? 5JH, & 

^ 7 T«^-74b®^l 1 ff , mm 325 ^ #JW£ 
MX'#* II 7 Wi -7 Mi -5 l'^r'> 

y, (mioH)o &M. 

31-44°C, pH = 7.0 o 


0.7595 g 

0.1125 

0.2297- 

0.0738 

0.1709 

0.1532 


ÜsF-y- V'r 


3A- h@ti*=I^*o 

^ f y ■*> a 

p — ;v -? ;p '> y? -A 
2 * 

s^ifä? 1 ( ß ) 


1.4996 
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tosso.^; 

fi«Mi 7 trT^ 0 7^.iS 32-40°C, pH = 7.2 7 

'/HÜ '? 7 o ^yjlUjl 3f. >fc# fvfg^/T, Ä'^jg /±y> y j® #f 4 / In ^7' 7 

;i7 0 y Thiobacillus thermitanus ~BoT Th. x lobatus 

= > 7 # y y"; PÖ'äfic - y liifc y IS y y- y y y 0 

8. :fc : M & ;S M 

i#?ff ?t'>, $f ■* — lm.7^, Ht^l y fM m x ^ y y" m y v ^ 0 ^ y i 

^yi'j, iifty tw^-^nvm^ Byl?^/y 0 ipt^k y Sd/n* 

fAiÄ>t'>, », fiiraüi'Ä-My ^jg-^o 

y yg^yf yUlfey"y-y'r^ 0 

li^yyp#-^, 7 HS.30-7i.5°c,pH= 2.4 yiPijy y Q iL-b/jnjjiy y Any- 

--£- y y^MfiifeiAI&iyr y #'#r -- 3 ^o 





y p -;i/y D 7 a 

0.0015 g 

mmmmi 

0.1361 g 

ifyyy ^ 

0.0141 

?ÄT;v ^ ^ y a 

6.4945 

i^t i' y y ^ 

0.2010 

^-y a 

, 0.0404 

My A-y-y ^ 

1.7370 

mt 

0.4940 

iiit'^yyf j^yA 

0.5861 

Ä (y y) ■ 

0.3238 

?ÄÄ4feü 

4.9025 


14.9310 


7 f<^^'I40J!#^p7^ =■ Ä * 

/-y\ 

IlflUf Thiobacillus thermitanus, Th. 
crenatus 7k t? 27?. lobatus y HSS- 

y ## ly y yr,. 4- IS yys 

fgy»W4y' y ^wjv/iii.^^ 

(5o°c, P H= 2 . 2 ), (snffl) y Ä 

hÄT^fS (28°C, pH = 3.8) % 11 m 7c9§#/ OT Hij|{fi^ 





3£6_ _ fit fff 3E $H 86, # -|- >'n:# g >x -m _ . ' 

(1*38) ^7i w^I (7.2°C, pH = 5.6) 

*o /pffisf/^ mwmwrm - 

9. WiEWi a m 

tvTfil* rim&fä 5fT^\jtfÄ^,4£H, 

TC'Ür, Jl'JirÄ'^TSv’ v^^lj , {SI V'^-ftlBV^H^ x§J 

7J§ $t '7 7 4t 7 T 7t- 0 §3j£ ■> ^ ' x , —*SÄ? 

: 3'>y^iW^^~di^P X7 r ^ jfii :> r Ml - X ^ M ^ '0 % 

|S '>t§| '> ^^'^r^’Mi'/lo '> 7-^t ^ o ' 

tI|Ä 7. ^ HM 41°C, pH = 4.1) 7üf % 
't ^ ^ ^ ThiobaciUuß tJiermitamis JjtH 17;. crenatus 7/tkH A„ 

TC^-^rBjflllÄt Sl^l* OM G7°C, pH--5.0) 7; _h'Ä 

H'T^S S ^7lJf3fE7it#7#7-7 70 OcH-hSE 1 IHÜ tH'^7 wi^o foJXüH 
ßsm~. (47°c, pH-5.0) 

70 »7/0-70 tufBt llff#- 

xT^ 0 . 

10. §iü /Ja m 

£t©§XliÄ^ 7 , H-ÄHiiL #JJt 790 =-. r^ 0 tt&fc 7 M ? - 

7t 7 5 [ 7 ^ HltÄ ^T ^ o 

0.0715 g 
0.2790 
0.1588; - 
1.4920 i 
0.0205 
0.0129 
1.5254 

’ L 7 4>1vf - 3 4 0 4-0/ 7 If lilf 

^JÜ^TO 
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O !•' — A-- 7j ’J O a 0.0433 g 

||^ 1J 77 A 0.0120 Ä7;v 7>) a- 

ei 19 <•> a o.o9n ■ im. <*■'?) • 

tR^XT- 1 D f A 0.0058 

lf*;tf^A 0.5671 ■ MSÜ 

Ü^/^77a 0.2330 WmM& zk* 

x 7 O O t 7 a 0.0304 
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"7 '•, ;-;■■)■ .. II- m * -ft m n- [, 

m& y n?\ y Mfl - f^STF- T^ 0 Mk 900 MM 

%y^g$$Z yfM^rtt if'S^T^o y\M.-'%.%>fäyMB-}tt 

T-fg^y >#7ic h 14*- 

tkWxy'Mm?^ 1; 7 M44°C,pH = 4.4 0 



? -y ? m v y ^£ßi r 7.^0 7 7 -> 

(^Tm. 31-51°C, pH —2.4), Thiobacillus thermitanus, Th. lobatus 

2&.Ü' Th. crenatus J H® 7 fi$=M '> ^ 0 


7 ^ , fffUlj / J^ÄOJ 7 Mf4®, 'Mc 600 - fö X >wjfä 

GMäLtf-T*o ?.bh ^h»i 

l'W-^7% h yfT^o ^ = l/fg;!' b5-7#r, R#FiA / 

^ 5 l)S^' > ^'fT^'' 7 n , ^ h — ffft 'y & o 







